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Abstract------This paper illustrates possible configurations for a 
large-scale photovoltaic power plant (PV), to operate as a FACTS 
(flexible AC transmission system) device in addition to operating 
as a source of renewable power generation. The inverters in PV 
plant are reconfigured in such a way that two or more 
distribution networks/feeders are interconnected. This newly 
developed system where inverter modules are connected in back 
to back is addressed as Interline-PV (I-PV) system.  Based on the 
inverter reconfiguration, three distinct topologies can be realized, 
namely, (i) Shunt I-PV, (ii) Series I-PV and (iii) Shunt-Series I-
PV. These configurations enable the PV power plant to operate 
through two adjacent power system networks/feeders.  

The proposed configurations of PV system can act as Inter 
Line Power Flow controller (IPFC), Static Synchronous 
Compensator (STATCOM), or Unified Power Flow Controller 
(UPFC). The new configurations expand the role of PV plant to 
regulate the network/feeder voltages, support active and reactive 
powers and enhance the overall dynamic performance of both the 
feeders. This paper discusses the advantages and limitations of 
each of the I-PV systems. A simulation study is done to illustrate 
some of the benefits offered by I-PV systems. 
        

Index Terms—Flexible AC transmission system (FACTS), 
interline power system, active and reactive power control, voltage 
regulation, photovoltaic power generation and control, power 
management. 
 

I. INTRODUCTION 
Renewable energy resources are being considered as one of 
the best solutions to resolve the ever increasing electricity 
demand worldwide. In this context, photovoltaic (PV) and 
wind turbine power plants can generate power of as much as 
hundreds of MWs. The reliability impact of these resources is 
an important aspect that needs to be assessed because their 
large scale of penetration may affect the proper operation of 
the power system distribution networks [1-5]. These plants 
inject active power into the network, and so they may cause 
fluctuations in the power injected as they depend mainly on 
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fluctuating natural resources or they may cause voltage 
variations [6-10].  

Interconnecting power systems together improves the 
compatibility of the whole power system. By doing so, the 
control of active and reactive power flow through these 
interconnected systems can help to improve the performance 
of the whole network/feeder. Flexible AC transmission system 
(FACTS) devices have the capability to increase the power 
transfer limit of transmission lines. Some of the commonly 
used FACTS devices are: Static synchronous series 
compensator (SSSC), static synchronous compensator 
(STATCOM), interline power flow controller (IPFC), unified 
power flow controller (UPFC) and thyristor controlled series 
compensator (TCSC) [10-13]. 

Some recent research developments suggest the possible 
utilization of PV plant inverters to do tasks in addition to 
converting DC power into AC, such as supporting the 
line/feeder voltage, reactive power compensation and 
harmonic filtering [9-14]. In context with multifunctional 
utilization of a PV solar plant inverter, this paper proposes and 
compares between three new system configurations for the PV 
power plants. These new configurations enable PV power 
plants to work as FACTS devices. 

Three new configurations of large PV power plants could 
integrate to more than one distribution network/feeder. The 
idea is to connect PV power plant inverters to two different 
adjacent distribution networks. The proposed configurations 
are called as Inter-line PV (I-PV), and are classified as: 
i) Shunt I-PV: two distribution networks are connected to 

each other by reconfiguring the PV inverters, connecting 
a few modules back-to-back, such that the inverter 
modules are shunt connected with both the feeders [15]. 

ii) Series I-PV: in this configuration the back to back 
inverter modules are connected in series with both 
feeders. This configuration closely resembles the 
Interline Power Flow Controller (IPFC) system.   

iii) Series-Shunt I-PV: in this configuration one of the back 
to back inverters is connected in shunt with one feeder 
while the other inverter is connected in the series with 
second feeder thus achieving a system similar to the 
UPFC structure. 

The above configurations can be used to regulate the feeder 
voltages, compensate for both active and reactive powers, 
independently for each of the feeders besides injecting active 
power from the PV arrays. These configurations can be used 
during day as well as night time. A MATLAB/SIMULINK 
based study is carried out to illustrate the effectiveness of 
some of the I-PV systems.   
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Fig. 1 Regular large-scale PV solar power plant co
 

 
Fig. 2 Proposed Shunt I-PV system configuration. 
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Fig.  3.  Proposed I-PV system configurations: (a) 
(b) Series-shun I-PV system.                
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Fig. 4 Controller diagram for Inv-1. 
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Fig. 5 Controller diagram for Inv-2. 
 
C. Simulation Results 

 The simulation results are provided in Fig.
(i) Shunt I-PV System Performance 
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